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Low cost, rapidly water-dispersible or water-soluble granular compositions containing at least 10 % voids and consisting of 
agglomerates comprised of pesticidal particles bonded together by solid bridges of a water-soluble heat-activated binder, the wa- 
ter-soluble heat activated binder having a melting point range within 40^* to 120 **C, a difference of less than 5 **C between the 
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intended to be limiting, are ethylene oxide/propylene oxide copolymers aiid polyethoxylated dinonylphenoL 
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WATER-DISPERSIBLE OR WATER-SOLUBLE 
PESTICIDE GRANULES FROM HEAT- ACTIVATED BINDERS 
BACKGROTTND OF twtt t wenttot j 
In general, water-dispersible or water-soluble 
granulrar-compositions are prepared by (1) processes ' " 
involving aqueous (or solvent) spraying and 
subsequent drying such as pan or f luidized bed 
granulation, high intensity mizing, granulation, 
spray drying, or by spraying the active material (or 
solution thereof) upon a preformed carrier or (2) 
processes involving compaction such as briquetting, 
tabletting, and extrusion. 

Japanese Patent Application No. 52/30577 
discloses slow-release agrochemical-urea fertilizers 
which are formed from liquid or organic solvent 
solutions of agrochemicals, polyoxyethylene nonionic 
surfactants, and urea. 

U.S. 4,707,287 is directed to the protection of 
certain enzymes from a peroacyacid bleach granulate 
and discloses an improved granulate enzyme 
composition comprising a core of enzyme material and 
a protective coating comprising an alkaline buffer 
salt. This patent broadly mentions the term 
"^l^ylajylethoxylates" ,a^^ others-as potential 

waxy substances used as granulating agents, but there 
IS no teaching of any of the specific heat-activated 
binders of the instant invention. 

SUMMARY OF THF TTJVgMTT^^i 

This invention comprises a low cost, rapidly 
water-dispersible or water-soluble pesticidal 
granular composition which is comprised of 
agglomerates consisting essentially, of solid 
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pesticidal particles bound together by solid bridges 
of a water-soluble heat activated binder (HAB) . The 
5 granular composition contains at least about 10% 
voids (preferably 20% or greater) and comprises by- 
weight based on the total weight of the composition: 
(1) . 5 to 95% and preferably 20-80% of 

pesticidal particles or a mixture of 
^° pesticidal particles having a size in the 

range of 1-50 microns or larger if the 
pesticide is water-soluble; in 
combination with or held together by 
.... solid bridges of 
15. (2) 5 to 40% and preferably 10-30% of a heat 

activated, water-soluble binder (HAB) 
having one or more components wherein 
said binder meets the following five 
.■ criteria: 

20 <i> iias a melting point range within 

40-12b«C, and preferably 45 to lOO'C; 
(ii) has a hydrophile/lipophile balance 
(IHiB) of about 14 to 19/ preferably 

25 (iii) dissolves in mildly-agitated water in 

60 min. or less, preferably 50 min. or 

■ less;^ ■■' 

(iv) has a melt viscosity of at least about 
200 centipoise (cps); preferably 1,000 
^° . or greater, and most preferred . 

2,000 cps or greater; and 
^as a difference of 5«»C, and 
preferably 3«C or less between the 
softening point and onset of 
25 solidification; and optionally 

(3) one or more additives selected from the 
group consisting of 
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(i) wicking, physically swelling, or 
gas-producing disintegtants ; 

(ii) anti-caking agents; 

(iii) chemical stabilizers; 

(iv) co-binders; and 

. ^^L . agents or 

dispersants) 

such that said composition rapidly forms a high 
quality dispersion (or solution) in water, is 
attrition resistant (non-dusty), chemically stable, 
and non-caking. The agglomerates or granules are 
150-4000 microns and preferably 250-1500 microns in 
15 size. 

PETAlLEn DESrT?TPT TON OF ^w^ inv^wttam 
The most common method of applying agricultural 
pesticides involves their dilution in a solvent or 
non-solvent liquid in a mi:c tank followed by spraying 
of the resulting solution or dispersion. Because of 
the increasing costs of non-aqueous solvents and the 
toxicity of some of them, formulations involving 
water-soluble or water-dispersible granules have 
become increasingly popular, m such formulations, 
the dispersed particles formed on dilution should be 
no greater than 50 microns in. their largest dimension 
to avoid nozzle pluggage or premature settling which 
results . in ,uneven application- of - the-pesti'cide ~ 
Consequently, it is necessary that all of the 
components of the formulated product rapidly and 
completely disperse or dissolve in the dilution water. 

Conventional methods for the preparation of 
water-soluble or water-dispersible granules involve 
(1) solvent spraying such as fluidized bed or pan 
granulation techniques or the impregnation of an 
active pesticide agent on preformed- carrier granules 
or (2) compaction such as tabletting or extrusion. 
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Granules prepared by bed or pan granulation are 
generally sprayable upon dilution with water, while 
the impregnated or compacted compositions are usually 
applied dry and mechanically, for example, using 
spreaders. The solvent sprayihg processes can yield 
granules which are rapidly water-dispersible but are 
expensive, due to the drying step and extensive, 
space-consuming equipment required. The granules 
produced from the compaction processes are generally 
slow in water dispersion.. Furthermore, both of -these 
processes often require specialized. technology tor 
their operation..-'' 

Often it is desirable to use mixtures of two Or 
morepesticides of different functions; e.gl, a 
mixture of a herbicide and an insecticide, to provide 
broad spectrum control over a, variety of weeds and/or' 
undesirable organisms. However, some of the 
individual components are physically or chemically 

incompatible as mixtures, especially in long-term 
storage. For. example, carbamate insecticides are 
.. generally unstable in the presence of alkaline 

components and sulfonylurea herbicides are known to 
25 - be unstable in the presence of acidic materials. The 
Chemical incompatibility can be due to an impurity 
present in the complementary pesticide and not the 
bioactive component itself. For these reasons it 
would-be desirable to have a sprayable, formulated . 
30 product consisting of particles or granules wherein 
potentially incompatable, active components are 
physically separated. . 

The. present invention comprises low cost 
: rapidly water-dispersible or water-soluble granular 
compositions. consisting of agglomerates comprised of 
pesticidal particles bonded together by solid bridges 
of the heat-activated binder (HAB) . The granules 
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have 10% voids or more, and have a preferred size of 
150 to 4,000 microns. The preferred size of 
pesticidal particles is 1 to 50 microns, especially 
for pesticides with low water-solubility, to promote 
water dispersion, avoid premature settling, and avoid 
nozzle/screen pluggage during tank-mixing or 
'apflicatiorilnthi field. Water-soluble pesticidal 
particles may be larger. 

The granular compositions of this invention 
display a break-up time of three minutues or less in 
water, good aqueous -dispersion properties with a long 
tube sedimentation value of 0.02 mL or less, 
attrition of 33% or less, and are preferably 
non-caking after 100 hours at 45^C under a pressure 
of 3.5 Kg/cm2. 

The granules can be comprised of mixtures of 
pesticidal particles which are ordinarily chemically 
incompatible (e.g., in a conventional granule made by 
water spraying, such as fluid bed or pan granulation) 
because (1) the pesticidal particles can be 
physically separated from each other via HAB bridges; 
and (2) water is not required during 
25 granulation/drying. 

Advantages of the present granules include 
potential incorporation of incompatible pesticides in 

^^'^ ^5™® granule „an^^^^^^ The -process- used to- 

prepare these granules is simple and does not require 
30 specialized technology. It utilizes readily 

available, compact equipment. The process does not 
require extensive dust collection systems nor a 
space-consuming and expensive drying operation. 
The compositions of this invention can be 
35 prepared by several processes (either in a batch or 
continuous mode) including the processes wherein (1) 
the pesticidal particles, the HAB particles and 
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bptional particulate additives are tumbled/inixed and 
heat is applied externally until the granules have 
5 grown to the desired size, following which the heat 
is shut off and the granules are allowed to cool 
while .still tiimbling or sitting in a separate 
container; or where (2) the pesticidial particles , 
HAB/ and optional particulate additives are intensely 

10. sheared/mixed such that frictional heat melts the HAB 
thereby effecting granulation following which the 
aggregates are then cooled; or where (3) the 
pesticidal particles and optional particulate 
additives are tumbled/mixed and are sprayed with the. 

15 heat-activated binder which has been pre-heated and ' 
^ is in a molten state following which the resulting 

agglomerates are cooled. 

Processes (1) and (3); involving gentle 
tumbling/mixing, can be carried out, e.g. in a heated 

20 fluidized bedv a heated blender (e.g./ paddle or , 

ribbon type blenders > vee-blenders,zig--zag blenders, 
Lodige® blenders, Nauta® mixers) or a heated pan or 
drum ^ranulator. Process (3) may not require 
additidnal heat other than that needed to melt the 

25 HAB for spraying. Subsequent cooling of the 

resulting agglomerates is done either in or outside 
of the processing vessel. - Process (2) involving high 
intensity mixing/shearing can be carried but e.g. , in 
Schugi® or turbulator- type vessels- in Process (1) a 

30 preferred method of preparing the initial mixture of 
particulates before granulation. is to mill the 
pesticidal active plus additives and theii mix (e.g., 
— via tumbling) with HAB particulates (e .g: , of a size 
500-1, 000 microns) . Separation of pesticides can be 

35 enhanced and incompatibility then reduced (especially 
when one active is present in minor proportions) by 
forming granules from a particulate premix of the 
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major active component, HAB, and additives, followed 
by introduction of the minor active component (and 
optionally additional HAB), while the granules are 
hot so as to imbed the second active particulates in 
a. HAB layer on the surface of . the first granules. 

The term "pesticide" is intended to refer to 
-biological-ly -active compositions-^^^^^ 

which are effective in killing pests or preventing or 
controlling their growth. These chemicals are 
coramoniy known as herbicides, fungicides, 
insecticides, nemato acaricides,..-miticides,- - 

virucides, algicides,. bactericides, plant growth 
15 regulants and their agriculturally suitable salts. 
Preferred are those pesticides that have melting 
points above 80<»C; more preferred are pesticides that 
melt above 100 «C. The preferred size of the 
pesticidal particles used in this invention is 1 tp 
20 50 microns. Examples Pf suitable pesticides are 
•listed below in Table 1. 
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EERBICTOgg 



Cmpd. 

y<^t Common Mame 



intffT f ^C) > Chemical Napi^ 



10 



.1 . acifluorfen 



142i.l60, 5-[2-chloro-4-(trifluoro 

— nethyl}phenoxy]-2-nitro* 
. benzoic acid 
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2; asulam 



3 atr aziae 



.4 V bensulfuron 
metiiyl 



5 behtasoa 



6 bromacil 



7 bronioxyail 



142-144. 



175-177 



185-188 



137-139 



158-159 



194-195 



methyl [{4-ami2iophenyl). ; ,^ 
sulfonyl ] carbaimate 

e-chloro-N-etJiyr-N '^(l-^^^^ ■ 
methylethyD-l^SrS- ; 
tr iaziae-2 , 4-diamiae 

2- [ t [ [ { 4 . 6-dimethoxy.2- 
pyrimidiny 1 ) amino ] - 
carbonyl ] amino ]sul£onyl] - 
methyl ]ben2oic acid, 
methyl ester 

3- (l-methylethyl)-(lH)-.2,l>3- 
ben2othiadiazin^4 ( 3H) -one , 
2«.2*^dioxide . 

5 -br omo - 6 -me thy 1 - 3 - ( 1 -me thy 1 - 
■ propyl ) -2.4 (lH,3H)pyr imi- 
dine di one' 

3 * 5-dibromo-4-hydroxybenzo- 
nitrile 
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Cmpd. 

ISSL, Conmion Wanii» 



m-P-CC) Chemical Mamo 



8 chloramben . 



200-201 3-aiiiiiio-2,5-dicliloroi>easoic 
acid . 



— ~-9-^— ^ chioriinur6n~ 
10 ethyl 



15 



20 



10 chloroxuron 



11 ' chlorsulf uron 



12 . . clilortoluron 



25 13 

clomasone 



151-152 



174-178 



147-148 



oil 



2 - C [ t [ ( 4-chioro-6-niethoxy-.2 - 
pytiihidiayl ) amino ] carbonyl ] 
. amino ] sulfonyl ] benzoi c 
acid^ ethyl ester 



N • - [4- ( 4-chloropheaoxy ) - 
phenyl IN , N-dimethylurea 

2-chloro-N- [ [ (4-methoxy-6- 
inethyl.l,3>5-triazin-2-yl). 
amino ] carbonyl ]benzene- 
sulfonamide ^ 

N ■ -( 3-chloro^4-methylphenyl ) . 
N / N-dime thy lur ea 

2-[ ( 2-chlorophenyl )methyl ] - 
4^4-dimethyl-3-isoacazoli- 
dinone 



30 



35 



14 



cyanazine 



15 dazomet 



166-167 



104-105 



2-[ [4-chloro-5-(ethylamino)- 
l» 3r5-triazin-2-yl]amino]- 
2-methy.lp^opanenitrile 

tetrahydro-3, 5-dimethyl-2H- 
l* 3 , 5-thiadiazine-2-thione 
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Cmpd. 

— . Common [gffitia 

16 desmediphan 



Id ; 17 dicamba 



120 



114-116 



ethyl [3-[ [(phenylamirio)^ 
> carbonyl]oxy]pheiiyl]- • 
.carbamate . . 

3 0 6-dicbloro->2*inethozybenzbic ], 
acid ' ■ 



15 



20 



18 dichlobenil 



19- dicblorprop 



20 dipbenaraid 



21 dipropetryn 



25 22 * diurba 



30 



,23 • tbiameturon 



139-145 2>6-dicblorobenzonitrile . 

117-118 (A)-2-(2,4-dicblofophenoxy)- 
• ■■• , propauioic acid. 

134-135 N.N-diinethyl.a-pl?enylbenzene- 
. acetamide. - 



. 104-106 



158^159 



>100 



6- ( ethyl tbio ) -N,N • -bis ( 1- 

methylethyl) -1, 3 ^ 5- 
;triaasine-2 , 4-diainiae 

N • - ( 3 , 4 -dichloropbenyi ) -nVn- 
dixne thy lure a 

3- X { [ [ ( 4-methoxy-6-methyl- 
l , 3 , 5- triazin-2 -yl ) amino ] - 
carbonyl ] amino ]sulfohyl] - 
2-thiopheaecarboxylic acid, 
.-methyl ester- ' 



35 
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liOs Coirnnop Name 



P''P'(''C) Chemical Namo 



10 



24 



25 f enac 



>100 



156 



2-[ [ [ [N-(4-methoxy-6-methyl- 
1^3 , 5-triazine-2-yl)-M- 
me thylamino ] carbonyl ] • 

amino ]sulfoayl]bea2oic 
acid, methyl ester 

2,2, 6-trichlorobenzeneacetic 
acid 



15 



20 



25 



30 



26 fenuron 



27 fluometuron 



28 fluridone 



29 fomesafen 



31 hezazinone 



133-134 N,N-dimethyl-K*-phenylurea 

163-164 N,N-dimethyl.N*.[3-(trifluoro- 
me thy 1 ) phe ny 1 ] ur e a 



151-154 



220-221 



200. 



115-117 



l-methyl-3-phenyl-5-[3-(tri- 
f luo rome thy 1 ) phenyl ] - 
4(lH)-pyridinone 

5-[2-chloro-4-(trifluoro- 
methyl ) phenoxy ] -N- (me thy 1- 
suif onyl ) -2-nitrobeazamide 

N- (phosphonomethyl ) glycine 

3-cyclohexyl-6- (dime thyl- 
amino )-l-methyl-l, 3. 5- 
triazine-Z > 4 ( IH, 3H) -dione 



3 5 
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Cmpd. 

32 imasamethabenz 



33 i 



omazag^in 



34 ixnazetJiapYz 



35 V Loxjixxl 



36 isoproturon 



37 isouron 



38 isoxaben 



nUE^JLZfiLL Chemical N^m^ 



>100 



219-222 



172-175 



209 



155-156 



119-120 



176-179 



35 



6-(4-isopropyl-4-methyl- 
5-oxo-2-iinida2olin-2-yl)- 
Wtoluic acidv methyl ester 
and 6-(4-isopropyl-4-methyl- 
5-o«o-2-iInidazolin-2-yl) ^ 
p-tolttic acid^ methyl ester 

2- [4, 5-dihyd^o-4-methyl-4- 
( 1-methyle thyl ) -5-oko-lH- 
imidazol-2-yl]-3-quinoliae- 
carboacylic acid 

( ♦)-2 - [4 , 5-dihydro-4-me thyl-4- 
( 1-methyle thyl ) -5-oxo-lH- 
imida2ol-2-yl].5-ethyl- 
3-pyridinecarboxylic acid 

4-hydroxy-3^ 5-diiodobenzo- 
nitrile 

N- ( 4-isopropylpheayl ) -N • ,N • - 
dimethylurea 

N V- [ 5 - ( 1 , 1 -dime thy 1 e thyl ) - 3 - 
isoxazolyl ] -N,N-dime thylurea 

[ 3 - (l-e thyl -l-me thy Ipropy 1 j - 

5-isoxasolyl ] -2 . 6-dime thoxy- 
benzamide . 
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Cmpd. 

HS — Common 
39 karbutilate 



40 lenacil 



41 MCPA 



^-P'^^'Q) Chemical 



176-178 



316-317 



100-115 



3 - [ [ ( dime thy lamiao ) carbonyi ] - 
amino ] phenyl- ( 1 ^ 1-dime thyl - 
€thyl ) carbamate 

3-cyclohexyl-6.7-dihydro-lH- 
cyclopentapyriinidine-2,4- 
(3H,5H)dione 

(4-chloro-2-methylphenoxy ) - 
acetic acid ' 



20 



3 0 



42 MCFB 



43 mefluidide 



44 methabenz- 
25 thiasuron 

.45 methazole 



46 metribuzin 



100 



123-124 



125-126 



4 - ( 4 - chl o ro - 2 -me thy Iphenoxy ) . 
butanoic acid 



183-185 H:-t2.4-dimethyl-5-[[(tri. 

fluoromethyl ) sulf onyl ] 
amino ]phenyl ] acetamide 

119-120 1.3.dimethyl-3-(2^benzothia- 
zolyl)urea 



2- (3 ^ 4-dichlorophenyl ) -4- 

---methyl-l-r2v4-oxadiasbl-:=^^ 

idine-3, 5-dipne 

4-amino-6-(l,i^dimethylethyI). 
3-(methylthio)-l,2,4- 
triasin-5(4H)-one 



35 
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Cmpd*. ' 

■\--^9*. '' ' ■ Common Nant^ 

47 metsulfuron 
methyl 



.48 monuroa 



49 naptalam 



50 neburoa 



51 aitralia 



52 aorflurazoa 



53 oryzalia 



54 perfluidoae 



55 pheamedlpham 



^'P'i^^r) Chemical Nama 

163-166 2-[t[[{4-^methoxy-.6--methyl- 

Ir 3 , 5- tria2ia-2-yl ) amiao ] - 
carboay 1 ] amiao ] sui f oayi J- 
beazoic acid^ methyl ester 

174-175 : N'-(4-.chloropheayl)-N.N- 
. dimethylurea 



185 



102-103. 



151-152 



174-180 



141-142 



142-144 



143-144 



2- t ( 1-naphthaleayiamiao) - 
carboayl]beazoic acid 

l-butyl*3- <3 , 4-dichloror 
. pheayl)^l.methylurea 

4 - (me thy Isul f cay 1 ) -2 ^ 6 - 

diaitro-N,N-dipropyl- 
.aailiae 

.4-chI6ro.5-(methylamiao) -2- 
[ 3 - ( t r i f luo r ome thy 1 ) pheay 1 ] 
3 (2H)-pyridaziabae 

4- ( dip ropy i amiao ) - 3 . 5 -diai t ro 
beazenesulfdaamide 

l*.l;i-trifluoro-N-[2^methyl- 
. . 4- (phenylsulfoayl) phenyl]- 
me thaae s ul f o aam i de 

3-[(m thoxycarboayDaminoI- 

pheayl : { 3.methylphenyl ) - 
, carbamate 
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10 



15 



20 



25 



Cmpd, 

USL, CormnQP Wat^^ 

56 picloram 



57 



prometryn 



58 pronamide 



59 propazine 



60 pyrazon 



61 siduron 



62 simaz 



xne 



P^-Pt (^C) Chemical w^po 



>215 
(DEC) 

118-120 



155-156 



212-214 



205-206 



133-138 



225-227 



4- ainino-3^5,6-trichloro-2- 
pyridinecarboaylic acid 

N^N • -bis ( 1-me thylethyl ) -6- 
(methyl thio )-l, 3 , S-triazine 
2,4-diamixie 

3 , 5-dachloro-N- ( 1, l-dime thyl- 
2-propynyl )benzamide 

6-chloro-N ,N • -bis ( 1-methyl- 
ethyl ) -1. 3 , 5-triazine- 
2,4-diamine . 

5- ainin6-4-chloro-2-phenyl- 
3 ( 2H ) py r idaz iaone 

N-{ 2-methylcyclohexyl ) -N ' - 
phenylurea 

6.chloro-N,N • -diethyl-l, 3 , 5- 
triazine-2^4-diamiae 



63 sulfometiiron 
30 methyl 



35 



64 tebuthiuroa 



182-189 



161-164 



2-[t[[(4,6-dimethyl.2- 

pyrimidinyl) amino ] carbonyl ] 
amino }sul£onyl]benzoic 
acid, methyl ester 

N-[5-(l, l-dimethylethyl) - 
1.3^4-thiadiazol-2-yl]. 
N ,N • -dimethylurea 
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Onpcl. -■. 

HgL^ Common Wam^ 



65 . terbacil 



175-177 



10 



15 



2 b 



66 ' trierbuthyl- 
i67 terbutryn 



68 V tfidqpyr 



69 • ; 2>4.1> 



177-179 



104-105 



148-150 



140 



5-cbloro-3-{l,l-dimethyl- 
ethyl ) -6-methyl-2 , 4 ( IH, 3H) - 
pyrimidiaedione 

2-( jtsxt-butylamiao ) -4-cblbro- 
6- ( ethyl -amino ) tr i as ine 

N-( 1^ 1-dimethylethyl )-N • - 

ethyl-e- (metiyl thio )-l . 3 , 5- 
tria2iae-2 , 4-dianiine 

[ ( 3 / 5 , 6-trichloro-2-pyri- 
dinyDoxy] acetic acid 

( 2 , 4-dichlorophenoxy ) acetic 
acid 



25 



30 



35 



70^ 2V4-DB 



71 tr i asul furoa 



72 ; prixnisulfuroh 



119-120 



>100 



>100 



4 - ( 2 , 4 -di chl o r ophe no xy ) - . 
butanoic acid . 

( 3 - { 6 -me tho xy-4 -me thy 1-1,3/5- 

tr i az in- 2 -y 1 ) - 1 - [ 2 - ( 2 - 

chloroet:hoxy)phenylsulfonyl] 
urea 

[2-/3-(4,6-bis(difluoro- 

■I 

nJethoxypy:rimidin-2-yl- 
ureidosulfonyl ) benzoic 
acid methylester] 
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Cmpd* 

Common Namo 



Chemical Name 



73 



>100 



10 



74 NC--311 



170-172 



15 



[2-/3-(4.6-bis(difluoro- 

me thoxy ) •pyrimidia-2-yl ) - 

ureidosulfonyl) -benzoic acid 
methylester] 

[ 5 -Py ^ as o 1 e s ul f bnami de , N - [ ( 4 - 
.n»ethoxy-6 -me thyl - 

' pyfimidine-2-yl)-ajnino- 
carbpnyl ] -4-'methoxy• 
carbonyl-l-methyl-] 



75 



20 



160-162 N-[[(4,6-diinethoxy-2. ; 

pyrimidinyl) amino ] carbonyl ] - 
• 3-(ethylsulf onyl)-2- 
pyridinesulfohamide 



76 



25 



152-159 2-[[[[(4,6-dimethoxy-2.. 

pyrimidinyl ) amino 3 carbonyl ] - 
amino ] sulfonyl J-N/N- 
dimethyl-3-pyriaine- . 
carboxamide 



77 



30 



20^^20 6.„_^Me thy 1^ .2 -t [^[^[^t^ 

. (methylamino)r-l,3/5^t^ia2in- 
2 -yl ] amino ] carbonyl ] amino ] - 
; sulfohyljbenzoate 



35 



78 carbendazim 



302-307 methyl 2-ben2imidazole- 
carbamate 
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10 



15 



20 



25 



3b 



Cmpd. 

i^g - ■ Common Wajpi^ . 

79 , tliiuram 

80 dodine 

SI chloroneb 

82 . cymozanil 

83 captan 



84 folpet 



.85 thiophaaate- : 
methyl : 

86 ^liiabehdaz 



87 Chlbrothaloaii 



88 : dicJaloraii 



89 captaf bl 



146 



136 



178 



177 



195 



304-305 



195 



160-161 



tetraniethylthiur:am disulfide . 



n-dodecylguanidizie acetate 



133-135 1.4-dichloro-2,5-dimethoxy- 
. . benzene 

160-161 2-cyanp-N-ethylcarbamoyl- 
2-methozyiininoacetainid . 



N - 1 r i cbl o r ome thy 1 thio t e tr a- 
hydrophthalaBtnide- 

N-trichloromethylthib- 
phthalimide 

dime thy 1 4 , 4 ' - ( o -pheny lene ) < 
bis ( 3 - thioallophanate ) 

2- ( thiazol-4.yl Xbeazimida- 
sole 



240-241 tetrachloroisophthalo- 
nitrile ' 



35 



2.6-dichloro-4-nitroaniIine 

cis-N.[l/i,2,2.tetrachIoro- 
ethyl ) thio ] cyclohes.4 - 
ene-1.2. dicarbioximide 
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10 



15 



Dnpd, 

y<? - ■ Common Nam<=> 

90 iprodione 



91 vinelozolin 



92 kasugamycin 



133-136 



108 



202-204 
(DEC) 



Chemical Nann^ 

3- ( 3 , 5-dichIorophenyl ) -N- 
{ l-methylethyl ) -2,4- 
dioxo-l-imidazolidine 
carbozamide 



3-{ 3 , 5-dichlorophenyl ) -5- 
e theny 1 -5-me thy 1-2 , 4 - 
oxazolidinedibne ' 

Tcasugaxnycia 



20 



25 



30 



35 



93 



94 



95 



triadiznenol 



flutriafol 



flusllasol 



96 hexaconazole 



97 feaarimol 



121-127 



130 



beta- ( 4 ^chlor ophenbxy ) -a - 
( 1, 1-dimethylethyl ) -1-H 
1*2^ 4-tria2ol-l-ethanol 

i--a-( 2-£luorophenyl-a-( 4- 
f luorophenyl ) -lH-1 , 2> 4- 
, triazole^l-ethanol 



52-53 l-C[bis(4-fluoropheayl)- 
HCl 201-203 methylsilyi)raethyl]-iH- 

,^._,....._l*ZiL4-tr ia2.ole..;.....,^._ ^.^^ 



111 



117-119 



(*/-)>a-butyl-a.(2;4-di 
chloropheny 1 ) -IH-l ,2,4- 
triazole-l-ethanol 

a-( 2-chlorophenyl ) -a( 4^ 
. chl or ophe ny 1 ) - 5 -py r i - 
dinemethanol 
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20 



Cinpdi. 

£ssmsaJSaBss. 



BACTEHTrTpp;}^. 



10 



98 o^ytetracycline 181-182 oxytetracycliae dihydrate 

dihydrate (BBC) 



ACARTrTT^gff 



15 



20 



9? - heacatliiasox 



100 OTYthibquinoz 



101 ^ dienochlor 



25 102 c:^exatin 



108-109 



169-170 



245 



( 4-chlorophenyl ) -N- 
cyclohexyl-4^ethyl-2-oxo-3- 
thi az ol idiaec ar box am i de 

6-methyl.l, 3-dithiolo. 
[ 2 r 3 -B ] quinonoain-2 -one 



122^123 bis(peixtachloro.2,4-cyclo- 
pentadiea-l-yl ) 



tricyclohexyltin hydroxide 



30 103 carbofuran 



35 



10.4 ; carbaryl 



150-152 



142 



methylcarbainic acid/ ester 
with 2,3.dihydro^2,2-di. 
niethyl-7-beasof uranpl. ' , 

methylcarbamic acid,, ester 
with a-naphthol 
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21 



10 



Cmpd. 

N0> Common yamp 
105 thiodicarb 



106 deltamethrin 



173-174 



98-101 



15 



Chemical W^^o 

dimethyl N,N ' - [ thiobis- 
(N-methylimmo ) carbonyl- 
oxy ] ] -bis (ethanimido- 
tbioate] 

a-cyano-3-phenoxybenzyl-cis 
3- { 2 , 2-dibromovinyl ) -2 , 2- 
dinetbylcyclopropane 
carboxylate 



20 



25 



30 



35 
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, ; - , The term "heat-activated binder" refers to a 

surface, active material- comprised "of ' one .or more - 
5 components which dissolve rapidly iii water,, have: some 
. :■ , yAscosity near the melting -point for^ tackiness, and 
. ; . are thus capable of acting as a binder when heat is. 

,, . applied. At some elevated temperature, the binder < 
softens and melts, thereby becoming sticky enough to 
.... 10 bind the pesticidal particles into granules. A more 
: . /preferred amount of binder used in this invention is 

; . . 10-30% by weight based on the total weight of the 
V composition. A more preferred melting point range 
. for the binders of this invention is 45<=>c to loooc. 
' .^''^"•P^^. of :Suitable heat-activated binders, which^ ' 

; . // . ^^^ °°^ -i»^^3e^^ be limiting.; , are ethylene 

dinonylphenpl. - 
the HAB, can be a single component or 
;y. ; 20: multi-components which; are ^nii^ed' in the solid state, 
co-melted or po-dissolved.' Preferred single : ' 

r: ; ; component. HAB's are ethylene oxide/p ropy lene oxide - 

copolymers and polyethoxylated dinonylphenol . 
Specifically preferred single, components are block 
25 copplyitiers of ethylene oxide/p ropy lene oxide, where 

80% is ethylene oxide and 20% is propylene .oxide, and 
l>olyethoxylated dinonylphenol with 150 -ethylene oxide 
units.. The preferred copolymer has' an HLB ^^o^^^ 16 and 
a melting point of about 45 to Cl^C. The preferred 
30 dinonylphenol derivative has an HLB^. 
- melting point of about 48 to 63«ci' 

.. The HAB must meet the following five criteria : 

(1) have a melting point range within 40 to ' 
, 120"'C; ■ ; 

. 35 (2) be water-soluble with a • 

hydrophile/lipophile balance (HLB) of about 14 to 19 ; 
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10 



30 

W'- ' HAB . 



(3) dissolve in mildly-agitated water in 50 
minutes or less; 

(4) have a melt viscosity of at least 200 
cps; and 

(5) have a difference of 5»C or less between 

the softening point and onset of solidification. 

'"^^^ The us« of ar HAB-^having a very low melting"^" ' 

point can lead to caking of the granules, while use 

of a HAB having a very high melting point can require 

a temperature sufficiently high so that decomposition 

of the pesticide or other components can occur during 
granulation. 

15 Surface activity as measured by the critical 

HLB range is necessary to provide good bonding of the 
HAB to pesticidal particles and rapid wetting at the 
onset of bridge dissolution when the granules are 
placed in water. Materials which have too low an HLB 
are not completely water-soluble. 

The dissolution rate in water is very 
important, since factors other than HLB affect 
dissolution, e.g., viscosity of the hydrated HAB- and 
its tendency to form a gel-like layer when in contact 
25 with mildly or non-agitated water. 

The use of a HAB having the specif ied melt 
viscosity and minimum difference between softening 
^''^_i°.^.^^^^i'=^^Ao5.ie'nperatures.^^^^ necessary^so that- 
it will be tacky enough to effect agglomeration of 
pesticidal particles near the melting point of the 



20 



Additives, many of which are commonly used in 
conventional granules, may optionally be used in HAB 
granules. Examples include: 

disintegrants which wick in water, 
physically expand, or produce gas to aid break-up of 



wo 91/13546 PCr/US9l/01105 

. .tM granule. Non-limiting examples of suitable 
disiiiteg rants include cross-linked polyvinyl 
5 :: pyrrolidone, microcrystalline cellulose, cross-linked 
sodium carboxymethyl cellulose/ salts of 
^: , . . VPlyacxylates of methacrylates , and the combination' 

potassium bicarbonates or carbonates 
.^ith;a as citric or fumaric acid, used alone 

10; or in combination,, at levels of up to 30% by weight 
^: y ' ,^ the composition; 

i . ^ anticaking ageiits to prevent clumping of 

g:ranua,es when stored under hot warehouse conditions . 
■ : : Non-limitiiig^ Examples of suitable anticakihg agents 
include sodium or ammdnium phosphates, sodium 
^^^^°^^?=^^ -^^ ^'icar sodium acetate, sodium 

?'^%asilicate> magnesiia;; ar'zinc sul . 
hydroxid^; (all optionally and sodium 

alkylsulfosuccinates; . - ' 

; ; ^ cJ^emical stabilizers to preve^^ 

-:: ^ of the active(s) during storage. 

Non-liiniting examples of suitable chemical 
:. stabilizers include: alkaline earth or transition 
inetav sulf ates such^ ^i^^, aluminum, and 

. : - 25 iron (optionally as hydrates)' used at levels of 1-9% 
. 7 weight based on the total weight of the 

compos itiori:;'-" 

.'=°-bi^<3ers to achieve optimized 
\ properties such as increased granulation efficiency 
...30 ;or improved anticaking. up to 50% co-binders such as 
. polyethylene glycols, polyethylene oxide, ■ 
. ■ . polyethoxylated fatty acids or alcohols,- hydrated 

. ; . i as sodium silicate, sorbitol,' or ' urea 

may be used; and ■ - 

35 (5) surfactants to improve the speed and 

:- quality of wetting and dispersion of the granule upon 
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mixing with water. Often dispersing agents are most 
useful, since the HAB itself has wetting 
5 characteristics - 

Examples of preferred dispersants include 
sodium or ammonium salts of sulfonated naphthalene 
(or methyl naphthalene) -formaldehyde condensates, 
- - - sodium,, calcium,.- or-ammonium-salts of - - 

10 ligninsulfonates (optionally polyethoxylated) ; 

dialkyl; diolalkynes; sodium taurates; and sodium or 
ammonium salts of maleic anhydride copolymers. 

HAB candidates may be ..identified by the 
following tests: 

melting point is measured by DSC 
(Differential Scanning Calorimetry) at a 5«»C/minute 
heating rate. The onset of the melt should be no 
lower than 40<>C; 

(2) The hydrophile/lipophile balance with a 
20 total possible range of 1 to 20 is determined by the 

method outlined in McCui-h^r,«»^ "n^^^^^ ^r^^^ . 
£niulsif«?rr^" , 1971 ann.^a-j pace 22? T 

(3) The rate of dissolution in. water is 
determined by the following procedure: 

" a sample of the test material 

(0.15 g) is placed in the bottom of 
a glass graduated cylinder with an 
_ inside diameter of 2.8 cm, 

(b) the cylindVr is placed on a stearrT 
bath (alternately heated externally 
with a stream of hot air near the 
bottom) until the sample is fully 
melted, 

(c) the cylinder is placed on a level 
surface and the sample allowed to 



30 



3 5 
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. solidify upon cooling to. ZS^C, 
yielding an even layer in the 
. , ■ bottom^ 

<d) water is - added (100 mL at 25'»C) to 
the cylinder, and is stirred at 110 
i^pm with a rectangular metal or ' 
:> 'plastic paddle haying a thickness 

of 3- -5 mm, a width of 18 mm,: and a 
... height of 16 .5 mm so th4t- the 

bottom of the pafidle is 48 cm above 
the surface of the solidified 
'\ y ' . , sample, and 

•^^ • .the time for complete dis so lutioii 

of the sample is noted; ' 
(4) The viscosity at the softening point is 
calculated using an Arrhenius.plot (Ln viscosity vs 

^° : ; . is derived from experimental viscosity 

.'. ysi temperature using a rotational 

viscometer 6F>era^^^ a shear rate of 1.16 sec-^. 
^ Viscosity measuriemehts are taken over at least a SO^C 
temperature range whose minimum temperature is within 
l^C of tlie softening point as measured by DSC. 

Another requirement of the melt behavior of HAB 
candidates is that the onset of softening in the 
heating curve differs by 5«»C or less from, the onset 
of solidification in the consecutive cooling curve. 
30 This parameter is measured, using a differential 

scanning calorimeter (e.g.,. Du Pont Instruments 1090 
Thermal Analyser With model 910 DSC module). One to 
three milligrams of sample is typically used in a 
hetmetically-sealed coated aluminum pan. The heating 
35 curve endotherm is observed at 5«C/minute, while the 
cooling curve exotherm is observed, at I'C/minute. 
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Typically a sample is heated from 250C to 100*C to 
1200c and then allowed to cool back to 25*»C. It 
5 should be noted that a given HAB can exhibit a broad 
melting behavior (usually 12 to 16«»C from softening 
to full melt) '. 

voids and preferably at least 20%. The upper limit 
10 of voids is set by the fragility (high attrition) of 
the granule. Determination of voidage is 
accomplished by pycnoraeter measurements of the 
startinr premix powder and the final HAB granules,: • 
using a paraffin oil. Alternately, helium 
15 porosimetry may be used. Voids are important to 

speed penetration of water into the granule and thus 
aid break-up in the mix tank, 

the granules also exhibit break-up times in 
water of less than 3 minutes and preferably less than 
2. Break-up time is measured by adding a sample of 
the granules (0.5 g, 250 to 1410 microns) to a 100 mL 
graduated cylinder [internal height after stoppering 
is 22.5 cm; I.D. is 28 mm] containing. 90 mL of 
distilled water at 25«C, following which the cylinder 
25 is clamped in the center, stoppered, and rotated 
about the center . at 8 rpm until the sample is 
completely broken up in the water.; 

^ . - ti^itLpX.a,Jhlgh„.qu a 1 ity_aqueous--di spe rsio n- 

is also a desirable property and is determined by the 
long tube sedimentation test in UrS. 3,920,442 (Col. 
9, lines 1 to 39). Acceptable values correspond to 
0.02 mL, preferably 0.01 mL of solids after 5-minutes 
of settling. 

The granules should exhibit low attrition 
35 characteristics which can be determined by the 

attrition test in U.S. 3,920,442 (Cpl.B, lines 5 to 
48). The test is modified to use test samples of the 
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, commercial granule; size (e.g. , 250 to 1410 microns) . 
, Attrition values of less than 40% and preferably less 
5 than 30% are acceptable. 

■ The. granules should also resist caking. This 

property' is determined by taping a^ 

disc (0.9 mm" thick i 51 ram diameter) flush with the 
bottom of a glass cylinder (46.5 mm i.d. x 75 mm 
■ 10 ; length X 51 mm thickness) following which the 

granular saniple (20' g) is delivered to the cylinder 
' assembly and leveled, and a second stainless steel 
disc (0.9 mm thick z 44.5 mm diameter) is placed on ' , 
the top of the granules- ' ; 

: ^ 400 g Meight (45 mm diameter or less) is then 
.Placed on .top or^^^t^^ and the entire 

assembly is placed in an oven for 100 hours at 45«>C 
(preferably 55»C) following which the assembly is 
removed from the oven, the weight removed, and the 
sample allowed to cool to room temperature. The. • 
y. bottom disc Is tW detached a the sample flows 

. out of the cylinder, the resistance to caking is . 
/excellent, and if the sample remains in the cylinder, 
. .the cake is removed, placed onto a flat surface and a 
25 E»enetrometer is used, with a single-edged razor to 
measure the minimum force necessary to cleave the 
.•' -;..cake. ■ ■ ■ ^ . ' . - •-, . - '.' . ' 

Cakes requiring a force of less than 100 g, and 
preferably less than 5 g are acceptable. V 

The following examples are presented to 
illustrate,; but not to restrict, thib invention. 
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Definitions of Inoredipnl-s us«»rl nr^ f:xamo1«»s 
tiams _ Identil-v 



Macol® DNP 150 
(Mazer Chemicals) 



10 



15 



polyethylated dinonylphenol 
(150 ethylene oxide units) 



Melt hta^^avinTpr 

• melting point - softening 
point 48«>C; finish 63oc 

• aifferenGe between 
softening point and onset 
of solidification - 2°C 

• melt viscosity - about 
1,900 cps at softening 
point 



20 



Pxssolution Raf«>; ig minutes 



iiLg: 19 



Pluronic® F108 
(BASF) 



25 



ethylene oxide/propylene 
oxide block copolymer with 
80% ethylene oxide and 20% 
propylene oxide units 



30 



35 



Melt 'hp.h^vinr . 

• melting point - softening 
point 45«C; finish 61*>C 
difference between 
softening point and onset 
of solidification = Q*>c 



9113S^1J_> 
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^^^^ ■■ ; • Iden<--i1 -v 

.,5 - - . ■ - 

melt viscosity: at 
■ - softening point about 

26,500 centipoises (cjps) 

^° \ Pissolutron Rai-«>i 50 minutes 

' ■ , HLB : 16 

Hodag® ElOO . a 100 mole ethoxylate of 

15 (Hoidag Chemical Corp.) nonylphehol 

Melt h(^.h7*vinf^ 

• melting point - softening 
point 40«C; 

^0 finish point 64 «C 

• difference between 

isof tening point and onsie^t 
.. of solidif icatibn « o*C . 

• melt viscosity at 

isof tening point = 1,100 
■ . .■ cps 

PASgPlVtjlon Rate: 20 minutes 
30 liLfi: 19 



35 
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Name 



5 . Iconol® OP-40 
(BASF) 



a 40 mole ethoxylate of 
octylphenol 



10 



15 



• melting point - softening 
point - 40«'C; 
finish. - 55«»C 
difference between 
softening point and onset 
of solidification = 3<»C 

- viscosity at softening 
point about 700 cps 



20 



Dissolution Rafeg; 18 minutes 



HLfi: 18 



Polypi asdone® XL-10 
(GAF) 



Cross-linked polyvinyl 
pyrrolidone 



25 Avicel® PH-105 
(KMC) 



microcryjstalline cellulose 



30 



-Ae-Di-SOL®— 
(FMC) 

Morwet® D425 
(Desoto) 



Morwet® EFW 
35 (Desoto) 



Xro"s s-1 inked sdaii^^ " '■ 
carboxymethyi cellulose 

sodium napthalene sulfonate 
formaldehyde condensate 

sodium alkyl naphthalene 
sulfonate 
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Name 



Lxghosol® TSF 
(Reed) 



anunonium lignosulf onate 



.. fipnawet® MBIOO 
i (Mona) 
10 v. ' '■ 

Aerosol® A19 6 
(Amer.^ 



15 . Eiplotab® 

( Edva rd Mendel 1 Co . ) 

• Triton® AG- 120 
CR St H> 



20 
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Triton® X-120 
(R St H) 



sodium dijbutylsulf osuccinate 



sodium dicyclohexylsulf o- 
succinate <+ 15% sodium 
benzpate) 

sodium starch glycol ate 



polyethoxylated noiiyl phenol 
absorbed oh silica: 

polyethoxylaed nonyl phenol 
absorbed in MgCo3; 



EXAMPT.F 1 

Ail ingredients below (with the exception. of 
the Macol®) were mixed and then milled on a high 
intensity rotary shearing mill. The resultant , 
mixture was then mixed with Macol® DNP 150 (<840 
microns) to form a premix for granulation. A 150 g 
portion of the premix was placed in a fluidized bed 
and heated air was applied to the granules. When the 

•temperature of the granules reaehed 70°c, (about 12 : .. 
minutes)' the heat was shut off and the granules 

.,allowed to cool while still fluidized by unheated 
air. A 70% yield of a 250 to 1410 micron spherical 
granules was . realized. The premix formulation and 
resulting properties of the granules are given below. 
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Premix Formul nr. 

Chlorsul£uron 75.0 

Macol® DNP150 10.0 

' ' " Anhyaxdus MgSO^ " 6. 0 ' 

Polyplasdone® XL-10 + 9.0 
10 Impurities 

Propgrties of granules f 7so ±0 idin in-8r; ^op. ^> 

% Attrition 21.0% 
250c Break-up Time 

^5 ill water 75.0 sec 
oc Break-up Time 

in water 102.0 sec 

25*C Break-up Time - 
in 28-0-0 Liquid 

20 Fertilizer 214.0 sec 

SS-'C Caking 0.0 g 
Long Tube 

Sedimentation Trace 
Long Tube 
25 Sedimentation 

(1 wk/55«»C) .003 
Assay (% chlor- 

........... ^-guif |j-j.j5jjy -^^^ - 72 ;9% ~~ ■ 

1 wk/55«C 70.0% 
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EXAMPT.F 7 

Example l was repeated except that the premix 
without binder was hammer-milled. 
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5 Chlorsulfuron Tech (%) 7? 

Macol® DNP150 (%) lo 

. MgSO4-7H20 (%) • - . 3 

ZnS04-7H20 (%) 3 

Polyplasdone® XL-16 (%) 7 

10 Avicel® PH-105 (%) _• 

AC-DI-SOL® (%) - . 

Preinix Charge (GM) 1934 

Conversion (%) ,73 

Attrition (%) ,: 29 

•15 Long tube sediment at ion . . 0 .002 
Long tube sedimentation 

(1 wk/55»C) 0.002 

25'»C H2O Break-up (sec) 83 

0«G H2O Break-up (sec) ; 107 

20 25«?C 28-0- Break-up (sec). 250 

5 5 «C Caking (GM Force) . 0 



•. ■ EXAMPT.P! ^ 

Approximately 73.84 g of 2,4-P, Na salt and 
25 1.16 g of 2-[[N-(4-methoxy-6-methyl-l,3,5-triazin- : 
2-yr)-lJ-methylamino]carbonyl]amino3sulfonyl] benzoic 
. acid, methyl es^er, Na salt were milled together as 
in Example 1. This material was then blended with 25 
g of Macol® DNP-150 (<840 microns) . The mixture was 
3D then added to a laboratory double cone blender and 

heated with a heat gun to 77°C, whereupon granulation 
was observed . The heat was removed and "the: granules " 
allowed to cool to SCC then removed from the 
blender. Approximately 97.3 g were recovered with • 
35 88.3% being between 250 and 1410 microns in size.. 

The physical properties of the granules were: long 
tube sedimentation (5 minute reading) 0 ml, ., 
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attrition-33 . 7%, break-up time in 25"»C water-2.17 
minutes and bulk density-0.50 g/ml. 
5 The granules exhibited good chemical stability 

upon aging, also with no loss of the above physical 
properties . 

Approximately 72.86 g 2,4-D, Na salt, 1.14 g of 
10 2-[[N-(4-methoxy-6-methyl-l>3,5-triazin-2-yl)~ 

N-.methylamino]carbonyl] amino] sulfonylj benzoic acid, 
inethyl ester' salt and i g. ^aHGOj were mi l-le^^ 
together as in Example 1. This mixture was then 
blended with 25 g Macol® DNP-150 (< 840 microns) . The 
15 procedure of Example 3 was then followed to produce 
granules. Approximately 93.4 g were recovered with 
90.9% being between 250 and 1410 microhs. The ' 
physical properties of the as made. granules were: 
long tube sedimentation (5 minute reading)-tface, 
bulk density-0.5 g/ml, attrition 37.5%, and break-up 
time in 25«C water-2. 18 minutes. The properties 
after aging at 45«»C for 3 weeks were: long tube 
sedimentation (5 minute reading)-trace, bulk 
density-0.5 g/ml, attrition-36 . 8%, break-up time in 
25 25«»C water-2. 19 minutes. As in Example 3, these 

granules also maintained good chemical stability on 
aging . 



EXAMPLE s 

Approximately 1480 g methabenzthiazuron, 9.80 g 
ammonium salt of chlorsulf uron (technical) , 5 . 16 g 
Sellogen® hr, 6.88 g Petro® D425, 12.90 g diammonium 
• hydrogen phosphate, 137.26 g kaolin clay, 40 g MgSO^ , 
and 48 g Polyplasdone® XL-lO were milled in an ACM 
35 mill at 90 g/min feed rate, rotor speed of ll,000 

rpms, classifier speed of 6,000 rpms and as air flow 
of 50 cfm. Approximately 1643, g of milled material 
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was recovered from the mill. Three 600 g batches 
were granulated in a laboratory 2.2 liter vee blender 
by combining 522 g of the milled material and 78 g of 
less than 500 micron Pluronic® F108- This material 
was blended and heated as in Example 3 to TO^C when 
granulation was observed. The heat was removed and 
the granules cooled to 45<'C before removing front the. 
blender. Approximately 1787 g of granules were 
recovered from the blender with 88.7% being between 
• 250 to :14lb microns in size. The physical properties 
• Pf the granules were; long tube sedimeritation <5 
; minute reading) -0.0 15 ml, break-up time in 25°C . 
water-1 . 70 minutes , bulk dens i ty-0 .5 g/ml, and 
attritibn-11.9%. This materiai passed both the 45<»c 
and 55*C caking test. 
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; ' EXAMPLE fi-^ - < 

20 . . The following were hainraer-railled: 

86.9% Na 2v4-D. tech (83% assay as acid) 
1.3% iZ-I [N-(4^meth6xy-6-methyl-l 

triazine-2-yl)-N-methyiaminoJcaxbonyl]- 
ainiho]sulfbnyl] benzoic acid, methyl, ester, 
25 Na salt (92% assay as the free sulfonylurea) 

"5 i9% : Morwet® D425 
: . 5.9% Morwet® EFW 

The resulting premix was continuously auger fed 
[62 g/min-] to a 35.6 cm diameter disc agglomerator 
30 (5 6 « angle with horizonta 1 ) rotating at 3 0 rpm . 

Molten Macol® DNP-150 (95»C) was sprayed continuously 
<23 g/mihute) onto the premix in the agglomerator 
.using an external mix, air-atomizing, spray nozzle. 
The Macol® comprised 25-30% of the total mass of 
35 . resulting granules.. A yield of 61% of 1410 to 1680 
micron granules was obtained. The granules had an 
attrition of 39%, a long tube sedimentation of 
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0 tnL, and a break-up time in 25'»C water of 150 
seconds. 

EXAMPLE 7 . 

The premix of Example 1 was metered 
,Con t i nuou s.ly^t o„,a. .2^ 1 it e r^c a p a c i ty- stain le s s~-s tee 1— — 
drum (10 cm high x 12 cm diameter) which was rotated 
at 34 rpm at a 30® angle with the horizontal. The 
bed of preniix oh the drum was maintained at 70-779C 
by heating the external wall of the drum with an • 
infrared lamp. Approximately 89% of granules exiting 
the drum were 250 to 1410 microns in size. These 
15 granules had a long tube sedimentation of 0.01 ml, an 
attrition of 40%, and a break-up. time of 64 seconds., 
in 25®C water. 
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" EXAMPLE B , .-■ . ■ 

A premix Of 20 g of sodium 2,4D (84% assay), 
0.5 g 2-[[N-(4-methoxy-6-methyl-l,3,5-triaz£n- 
2-yl) -N-ii»ethylamino] carbonyl] amino ] sulf onyl ] benzoic 
acid, methyl ester, Na salt (91% assay), and 3.6 g of 
Macol® DNP-150 were milled as in Example 1 for two 
25 minutes. The dust less contents were then screened, 
revealing that 61% of the granules produced were in 
the 149 to 840 micron range and 89% in the 74 to 840 

micron~--r.ange.-~~The'-10ng-^tube~sediment'ati-on-o'f th^^^ — ' 
granules in the latter size range was 0 ml, the" 
break-up time in 25«»C water was 90 seconds, and the 
attrition was 40%. There was 0% decomposition of 
either active after aging i week and 3% decomposition 
of the sulfonylurea after 2 weeks at 55«C. 
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EXAMPLE Q 

Approximately 100 g of premiz was made by 
5 combining the following ingredients: 

Chlorsulfuron technical 78.5 g 

Macol® DNP-150 . 12.0 g . 

ZnSO^.THjO 2.0 g 

MgSO4-7H20 2.0 g 

10 Ac-Di-Sol® 2.75 g 



Avicel® PH-ld5 



2.75 g 



The premiac was milled as in ixaihple 1 to- a 
powder which was then placed in a fluid bed 
15 granulator and fluidized with hot ^ir. The bed was 
gradually heated to 7D«c (9-10 minut^sy^ The 
grsnules formed as the binder, softened. The heat was 
removed and the granules were allowed to cool while 
fluidization was continued. After cooling, the 
20 granulated product was sieved. Approximately 76 g of 
granules were recovered in the 250 to 1410 micron 
size range which exhibited the foilowihg properties. 
Break-up Time in 25-C 81 seconds 

, water ■ 

25 Caking (1 day/55'»e/3 . 5 Kg/cm2) none 

Assay on sample stored 1 week 74.4% 

■ -- at -6^c 

Assay on sample stored 1 week 75.8% 
at 55®C 

30 Long Tube Sedimentation 

(before and after aging) 0.005 mL 

Attrition . 22% 
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EXAMPLE in 

100 g of a premix was prepared by combining 

Chlorsulfuron technical 77,0 g 

Hodag® E-lOO 10.0 g 

Anhyflrous sodium carbonate 2.0 g 
. Po lypla s donea^XL^lO- ^ . . 2-1.-O- g — 

Sodium acetate trihydrate 2.75 g 



10 



The p remix was milled and granulated as 
described in Example 9. Approa?imately 60 g of 250 to. 
1410 micron granules were recovered. Break-up. times 
in 25*»C water averaged 91 seconds. There was no 
15 caking after 4 days at 55*0. 

EXAMPLK n 

100 g of a premix was prepared by combining: 

Chlorsulfuron technical 77.0 g 

20 IcOnol® OP-40 10.0 g 

Anhydrous sodium carbonate 6.0 g 

Pblyplasddne® xi;-10 7.0 g 

Sodium acetate trihydrate 2.75 g 

The premix was milled and granulated as 
described in Example 9. Approximately 57 g of 250 to 
1410 micron granules were obtained. The break-up 

^..„..„.time_.in..25iC.-water~was-69 -seconds. — There-was-nb- —-cr- 
eaking after 4 days at 55»c. Attrition was 34%. 
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EXAMPT.F 17 

100 g of a premix was .prepared by combining 
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Benzoic Acid, 2-[[ (4-€thoxy-6- 
- methylamind-^,3,5-triazin- 
2-yl),aminocarbonyl] amino- 
sulfonyl]methyl ester 77.0 g 

Hodag® E-lOO lo, o 

Anhydrous MgSO^ g.O 
Polypiasdone® XL^IO ' 7.0 



Tlie p remix was milled and granulated as 
. /^^^^^P'^^ ^" Example 9 . - Approximately 59 g of 250 to 
micron granuies were obtained. The break-up 
time -in ^^^2^^^ seconds. The granules did 

IS .not cake after 4 days 28% and 

; long tube sedimentation was 0.0^^ Gheinical ' 

stability was excellent. \ / 

EXAMPt.R;T^ - - ' 

20 .. The granulation procedure, of Example 5 was 

repeated, using the following ingredients in the 
premix: 

methabenzthiazuron 1460 g 
Chlorsulfuron tech. . lo g 
25 . Pluronic® F108 : 240 g ' - 

MgSO^ io -g 

' ■. ZnSO4-7H20 ' ' , g o g 

• .•'".■^ Morwet® D-425 . 50 g . ' 

. . , Avicel® EH-105 140 g 

■•30 • 

^ , T to 1410 microns) . 

. .:. were produced in 83% yield ^nd had the following 
.properties: long tube sediment ation-0. 015 ml, 

caking-100 g at 45«C, break-up time in 25oc water-90 

35. ; seconds, ^nd attrition-10% . 
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.. -CLAIMS 

What is claimed is: 



1. A granular composition which comprises by 
weight based on the total weight of the composition: 
..5~to-95%"^^6#--pe5tici'da:l— partxcl^^^^^ 
5 to 40% of a water-soluble heat activated binder 
having a melting point range within 40* to 12Q*C, a 
difference of less than 5«>C between the softening 
. : -P^?-^ • . 9!»^et _of^ so_lid.iJicLati:on, a .hydrbphile/ 
.lipophile balance of about 14 to 19, a dissolution 
time of not greater than about 50 minutes; and a melt 
15 viscosity of at least about 200 cps; and optionally , 
at least one additive selected f rom the group . 
.- .consisting of- ■ ' V \. 

(i) wickiiig, physically swelling, or 
1 ..■ gas-producing disintegrants; • 

2® , . ; ant i ^caking agents; and ' 

(iii) chemical stabilizers; and 
i^^y surfactants (wetting or dispersants) 
39®^ts and mixtures of the foregoing. 

2 • A composition of Claim 1 comprising by 
total weight 20 to 80% of pesticidal particles, and : 
16 to 30% of the heat activated binder. 



3. The compbsition of Claim 1 wherein the 
difference between the softening point, and the onset 
of .sblidification is less , than 3«>C. " 



4. The composition of Claim 2 wherein . the 
difference between the softening point and the onset 
35 of solidification is less than 3 C. 
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5. The composition of Claim 1 wherein the 
melting point range is 45-iOOoc. 

■5 .• ' .. 

6. The composition of Claim 2 wherein the 
■ melting point range is 45-lOOoc. . : 

7. The composition of Claim 3 wherein the 
10 melting point range is 45-100**C. . 

: . 8* The composition of Claim 2 wherein the 

hydrophile/lipophile balance is in the range of 16-19, 

15 9. Water-dispersible or water- 

soluble pesticidal granules which contain at lea^t 
about 10% voids and comprise agglomerates having a 
■size in the range 150 to 4,000 microns which 
agglomerates are comprised of pesticidal particles 

20 having a size in the range of 1 to 50 microns in 
diameter bonded together by solid bridges of a 
water-sbluisle heat-activated binder as described in 
Claim 1. 

25 10. The granules of Claim 9 which contain at 

least about 20% voids .. v . 

il. The granules of Claim 10 which contain at 
least about 20% voids and the binder of Claim 2. 
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.12. The grainules of Claim 11 which contain 
the binder of Claim 8-. 
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13. The composition of Claim 1 wherein the 
binder is selected from the class consisting of 
polyethoxylated dinonylphenol, ethylene oxide/- 
propylene oxide copolymer and mixtures of the 
foregoing. 

14. The composition of Claim 8 wherein the 
binder is selected from the class consisting of 
polyethbxylated dinonylphenol, ethylene oxide/- 
propylene oxide copolymer and mixtures of the 
foregoing. 

15 15. The composition of Claim 9 wherein the 

binder is selected from the class consisting of 
polyethoxylated dinonylphenol, ethylene oxide/- 

propylene oxide copolymer and mixtures of the 
foregoing. 

20 

16. The composition of Claim 12 wherein the 
binder is selected from the class consisting of 
polyfethoxylated dinonylphenol, ethylene oxide/- 
propylene oxide copolymer and mixtures of the 
25 foregoing. 
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